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HIGH VOLTAGE TRANSISTOR AND 
METHOD OF MANUFACTURING THE SAME 

BACKGROUND 

1. Field of the Invention 
The present invention relates to a high voltage transistor 

in a ?ash memory device and, more speci?cally, to a high 
voltage transistor in a ?ash memory device that can obtain 
a uniform and constant saturation current regardless of the 
number of a contact hole in a source/drain junction having 
a double di?fused drain (hereinafter, referred to as “DDD”) 
structure consisting of a high-concentration impurity region 
and a loW-concentration impurity region surrounding the 
high-concentration impurity region. 

2. Discussion of Related Art 
Semiconductor memory devices may be classi?ed into 

random access memory (RAM) products, Which are volatile, 
lose data as time goes and are fast to read from and Write to, 
such as dynamic random access memory (DRAM) and static 
random access memory (SRAM), and read only memory 
(ROM) products, Which retain data once they are inputted, 
but are loW to read from and Write to. Of these ROM 
products, there is an increasing demand for an electrically 
erasable and programmable ROM (EEPROM) or a ?ash 
memory to/ from Which data can be inputted/outputted elec 
trically. The ?ash memory device is an advanced version of 
EEPROM, Which can be electrically erased at high speed, 
While being not removed from a circuit board. The ?ash 
memory device has advantages that the manufacturing cost 
per unit memory is cheap due to a simple memory cell 
structure and a refresh function for retaining data is unnec 
essary. The ?ash memory is, hoWever, disadvantageous that 
a Write and erase rate of data, several hundreds of III to 
several ms, is signi?cantly loWer than several tens of ns of 
the RAM products. 
When vieWing a ?ash memory device from a circuit’s 

vieWpoint, the operating speed is high since each memory 
cell can be independently controlled. The ?ash memory cell 
can be classi?ed into a NOR type that is large in cell area 
since one contact is necessary every tWo cells, and a NAND 
type that is advantageous in higher degree of integration 
since several memory cells can be controlled as a single 
bundle. 

In an NAND type ?ash memory device, a cell transistor 
that is operated by an external peripheral circuit has a 
structure in Which a ?rst gate that is ?oated and a second gate 
that controls the ?rst gate are stacked. A program operation 
of a cell is performed as some of channel hot electrons are 
injected into the ?rst gate through a tunnel oxide ?lm by 
means of foWler-nordheim (F-N) tunneling or hot electron 
injection. In order to perform such program operation, a 
voltage of 0V is applied to a bulk substrate and a high 
voltage of 20V or more is applied to the second gate that is 
provided as a Word line of a cell array. In this state, a voltage 
of 10 M V/cm or more is introduced to both ends of the 
tunnel oxide ?lm, so that electrons are injected from the 
substrate to the ?rst gate. MeanWhile, in order to perform an 
erase operation of the cell, a voltage of OV is applied to the 
second gate and a voltage of —20V is applied to the bulk 
substrate, so that electrons injected into the ?rst gate are 
discharged toWard the substrate by a voltage difference 
between the ?rst gate and the substrate. 
As such, the NAND type ?ash memory device needs an 

external circuit for driving the cell. This circuit consists of 
a transistor having a high voltage junction breakdoWn volt 
age of usually 20 V or more. A high voltage generated by 
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2 
such a transistor is transferred to the Word line of the cell 
array used as the second gate along the poWer line made of 
a conductor such as a metal, thereby programming the cell. 
As described above, the process of fabricating the transistor 
for forming the high voltage junction breakdoWn voltage 
and transferring the high voltage to the Word line is very 
important. Such a transistor is usually referred to as a ‘high 
voltage transistor’ and is formed in a region differentiated 
from a loW voltage transistor Whose operating voltage is 
about Vcc. 

FIG. 1 is a layout vieW illustrating a high voltage tran 
sistor in an NAND type ?ash memory device in a related art, 
FIG. 2 is a cross-sectional vieW illustrating the high voltage 
transistor taken along lines Hill‘ in FIG. 1, and FIG. 3 is a 
cross-sectional vieW illustrating the high voltage transistor 
taken along lines III*III' in FIG. 1. 

Referring to FIG. 1, FIG. 2 and FIG. 3, an isolation ?lm 
12 is formed in a given region of a semiconductor substrate 
11 by means of a common isolation process, thereby de?n 
ing an active region in Which a cell transistor, a high voltage 
transistor, a loW voltage transistor, etc. Will be formed. In the 
draWings, hoWever, it is to be noted that only the active 
region in Which the high voltage transistor Will be formed is 
shoWn for simplicity. A threshold voltage control layer is 
formed on the semiconductor substrate 11 in the active 
region by injecting an impurity ion in order to optimiZe the 
threshold voltage of a channel transistor. A gate insulating 
?lm 13 is then formed on the resulting surface. After a 
conductive material such as polysilicon into Which an impu 
rity is doped is deposited on the gate insulating ?lm 13, the 
material is patterned by a photolithography process, thus 
forming a gate electrode 14. A loW-concentration impurity 
region 20 is formed in a semiconductor substrate 11 at both 
sides of the gate electrode 14 by means of a loW-concen 
tration impurity ion implantation process. The loW-concen 
tration impurity region 20 is formed using an impurity ion 
having a different conductive type from the semiconductor 
substrate 11. An interlayer insulating ?lm 15 is then formed 
on the entire structure including the loW-concentration 
impurity region 20. Aportion of the interlayer insulating ?lm 
15 is etched to form a contact hole 16 through Which a 
central portion of the loW-concentration impurity region 20 
is exposed. The reason Why the contact hole 16 is formed at 
the central portion of the loW-concentration impurity region 
20 is that a junction breakdown voltage can be increased if 
the distance betWeen a high-concentration impurity region to 
be formed later and the gate electrode 14 and the distance 
betWeen the high-concentration impurity region and the 
isolation ?lm 12 are kept constant. Thereafter, an impurity 
ion of a higher concentration than the loW-concentration 
impurity region 20 is implanted into the loW-concentration 
impurity region 20 exposed through the contact hole 16 by 
means of a plug mask process and a plug ion implantation 
process, so that a high-concentration impurity region 21 is 
formed in the loW-concentration impurity region 20. A 
source/drain junction 221 of a DDD structure having the 
high-concentration impurity region 21 and the loW-concen 
tration impurity region 20 surrounding the high-concentra 
tion impurity region 21 is thereby completed. At this time, 
the high-concentration impurity region 21 is formed using 
an impurity ion having the same conductive type as the 
loW-concentration impurity region 20. A conductive material 
such as polysilicon, tungsten, etc. is ?lled into the contact 
hole 16 to form a contact plug 17. A metal Wire 18 electri 
cally connected to the contact plug 17 is formed on the 
interlayer insulating ?lm 15. 
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In general, in the case of a high voltage transistor used in 
an NAND type ?ash memory device, as the number of 
portions contacting the source/drain junction 221 become 
many, i.e., the number of the contact hole 16 becomes many, 
the transistor has the property that the saturation current is 
reduced, as shoWn in FIG. 4. FIG. 4 is a graph shoWn to 
explain a saturation current characteristic depending on the 
number of a contact hole in a typical high voltage transistor. 
Actually, in a high voltage transistor used in a page buffer 
circuit in an NAND type ?ash memory device, only one 
contact hole 16 is formed in the source/drain junction 221, 
as shoWn in FIG. 1. A total area of the source/drain junction 
221 can contain at least three contact holes. In the high 
voltage transistor used in the page buffer circuit, hoWever, as 
the metal Wire 18 cannot but pass the high voltage transistor 
region, it is di?icult to additionally form other contact holes. 
As such, as one contact hole 16 is formed at the central 
portion of the source/drain junction 221, a current density to 
pass the gate electrode 14 is high at its center and loW toWard 
its edge. Accordingly, in the high voltage transistor used in 
the page buffer circuit, the current density to pass the gate 
electrode becomes irregular. Due to this, not only a constant 
saturation current cannot be obtained, but also the perfor 
mance of a device is degraded and error in design simulation 
is caused due to reduction in saturation current. 

SUMMARY OF THE INVENTION 

The present invention is directed to a high voltage tran 
sistor in a ?ash memory device that can obtain a uniform and 
constant saturation current regardless of the number of a 
contact hole in a source/drain junction of a DDD structure 
having a high-concentration impurity region and a loW 
concentration impurity region surrounding the high-concen 
tration impurity region. 

According to a preferred embodiment of the present 
invention, there is provided a high voltage transistor, includ 
ing a high-concentration impurity region that is formed in 
parallel With a gate electrode at a distance spaced by a 
location Where a contact hole Will be formed in a source/ 
drain junction of a DDD structure consisting of a high 
concentration impurity region and a loW-concentration 
impurity region surrounding the high-concentration impu 
rity region. 

Here, the high-concentration impurity region has a rect 
angular shape Whose Width is the same as or Wider than that 
of the contact hole and Whose length is the same as or 
narroWer than that of an active region through Which the gate 
electrode passes. 

According to another preferred embodiment of the present 
invention, there is provided a high voltage transistor, includ 
ing a gate insulating ?lm formed on a semiconductor sub 
strate in an active region de?ned by an isolation ?lm; a gate 
electrode formed on the gate insulating ?lm; a loW-concen 
tration impurity region formed in the semiconductor sub 
strate at both sides of the gate electrode; a high-concentra 
tion impurity region spaced from the gate electrode by a 
given distance, the high-concentration impurity region being 
in parallel With the gate electrode; an interlayer insulating 
?lm formed on the entire structure including the high 
concentration impurity region; a contact hole formed in the 
interlayer insulating ?lm, Whose bottom becomes a portion 
of the interlayer insulating ?lm; a contact plug formed by 
?lling the contact hole With a conductive material; and a 
metal Wire electrically connected to the contact plug and 
formed on the interlayer insulating ?lm. 
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4 
In the above, the high-concentration impurity region is 

surround by the loW-concentration impurity region, and has 
a rectangular shape Whose Width is same as or Wider than 
that of the contact hole and Whose length is same as or 
narroWer than that of an active region through Which the gate 
electrode passes. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a layout vieW illustrating a high voltage tran 
sistor in an NAND type ?ash memory device in a related art; 

FIG. 2 is a cross-sectional vieW illustrating the high 
voltage transistor taken along lines Hill‘ in FIG. 1; 

FIG. 3 is a cross-sectional vieW illustrating the high 
voltage transistor taken along lines III*III' in FIG. 1; 

FIG. 4 is a graph shoWn to explain a saturation current 
characteristic depending on the number of a contact hole in 
a typical high voltage transistor; 

FIG. 5 is a layout vieW illustrating a high voltage tran 
sistor in an NAND type ?ash memory device according to 
an embodiment of the present invention; 

FIG. 6 is a cross-sectional vieW illustrating the high 
voltage transistor taken along lines VI*VI' in FIG. 5; and 

FIG. 7 is a cross-sectional vieW illustrating the high 
voltage transistor taken along lines VII*VII' in FIG. 5. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

NoW the preferred embodiments according to the present 
invention Will be described With reference to the accompa 
nying draWings. Since preferred embodiments are provided 
for the purpose that the ordinary skilled in the art are able to 
understand the present invention, they may be modi?ed in 
various manners and the scope of the present invention is not 
limited by the preferred embodiments described later. 

Further, in case Where it is described that one ?lm is “on” 
the other ?lm or a semiconductor substrate, the one ?lm may 
directly contact the other ?lm or the semiconductor sub 
strate. OtherWise, a third ?lm may be intervened betWeen the 
one ?lm and the other ?lm or the semiconductor substrate. 
In the draWing, the thickness and siZe of each layer are 
exaggerated for convenience of explanation and clarity. Like 
reference numerals are used to identify the same or similar 
parts. 

FIG. 5 is a layout vieW illustrating a high voltage tran 
sistor in an NAND type ?ash memory device according to 
an embodiment of the present invention, FIG. 6 is a cross 
sectional vieW illustrating the high voltage transistor taken 
along lines VI*VI' in FIG. 5, and FIG. 7 is a cross-sectional 
vieW illustrating the high voltage transistor taken along lines 
VIIAVII' in FIG. 5. 

Referring to FIG. 5, FIG. 6 and FIG. 7, an isolation ?lm 
52 is formed in a given region of a semiconductor substrate 
51 by means of a common isolation process, thereby de?n 
ing an active region in Which a cell transistor, a high voltage 
transistor, a loW voltage transistor, etc. Will be formed. In the 
draWings, hoWever, only an active region in Which a high 
voltage transistor Will be formed is shoWn. A threshold 
voltage control layer is formed on the semiconductor sub 
strate 51 in the active region by injecting an impurity ion in 
order to optimiZe the threshold voltage of a channel tran 
sistor. A gate insulating ?lm 53 is then formed on the 
resulting surface. After a conductive material such as poly 
silicon into Which an impurity is doped is deposited on the 
gate insulating ?lm 53, the material is patterned by a 
photolithography process to form a gate electrode 54. A 
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loW-concentration impurity region 60 is formed in the 
semiconductor substrate 51 at both sides of the gate elec 
trode 54 by means of a loW-concentration impurity ion 
implantation process. At this time, the loW-concentration 
impurity region 60 is formed using an impurity ion having 
a different conductive type from the semiconductor substrate 
51. In the case Where the high voltage transistor is an NMOS 
transistor, the loW-concentration impurity region 60 is 
formed by implanting phosphorous (P) as an N type impu 
rity With energy of 60 to 70 keV in a dose of 3E12 to 5E12 
atoms/cm2. 
A high-concentration impurity region 61 includes a cen 

tral portion of the loW-concentration impurity region 60, i.e., 
a location of a portion Where a contact hole Will be formed 
by a subsequent process. At this time, the high-concentration 
impurity region 61 is formed in parallel With the gate 
electrode 54 at a distance spaced by a location Where the 
contact hole Will be formed in a rectangular shape Whose 
Width is the same as or Wider than that of the contact hole 
and Whose length is the same as or narroWer than that of an 
active region through Which the gate electrode 54 passes. A 
source/drain junction 661 of a DDD structure consisting of 
the high-concentration impurity region 61 and the loW 
concentration impurity region 60 surrounding the high 
concentration impurity region 61 is thus formed. At this 
time, the high-concentration impurity region 61 is formed 
using an impurity ion of the same conductive type as the 
loW-concentration impurity region 60. In the case Where the 
high voltage transistor is an NMOS transistor, the high 
concentration impurity region 61 is formed by implanting 
arsenic (As) as an N type impurity With energy of 20 to 30 
keV in a dose of 2E15 to 5E15 atoms/cm2. The reason Why 
the high-concentration impurity region 61 is formed in 
parallel With the gate electrode 54 at a given distance from 
the gate electrode 54, is for making uniform a current 
density to pass the entire region of the gate electrode 54 
regardless of the number and location of a contact hole to be 
formed later, While enhancing the properties of a junction 
breakdown voltage by keeping constant the distance 
betWeen the high-concentration impurity region 61 and the 
gate electrode 54 and the distance betWeen the high-con 
centration impurity region and the isolation ?lm 52. 
An interlayer insulating ?lm 55 is formed on the entire 

structure including the source/drain junction 661. A portion 
of the interlayer insulating ?lm 55 is etched to form a contact 
hole 56 through Which a portion of the high-concentration 
impurity region 61 is exposed. A conductive material such as 
polysilicon, tungsten, etc. is ?lled into the contact hole 56, 
thereby forming a contact plug 57. A metal Wire 58 electri 
cally connected to the contact plug 57 is formed on the 
interlayer insulating ?lm 55. 
As Well knoWn in the art, a high voltage transistor used in 

an NAND type ?ash memory device has the property that 
the greater a portion contacting a source/drain junction, the 
smaller the saturation current. In the NAND type ?ash 
memory device, a metal Wire of a high voltage transistor 
used in a page buffer circuit cannot but pass a high voltage 
transistor region. It is thus dif?cult to form a large number 
of contact holes in the source/drain junction. In order to 
solve problems occurring due to this, according to the 
present invention, in the source/drain junction 661 of the 
DDD structure consisting of the high-concentration impurity 
region 61 and the loW-concentration impurity region 60 
surrounding the high-concentration impurity region 61, the 
high-concentration impurity region 61 of a loW resistance is 
formed in parallel With the gate electrode 54 at a distance 
spaced by the location Where the contact hole 56 Will be 
formed in a rectangular shape Whose Width is the same as or 
Wider than that of the contact hole 56. Accordingly, the 
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6 
current density to pass the gate electrode 54 neighboring the 
contact hole 56 portion and the current density to pass the 
gate electrode 54 at a portion Where the contact hole 56 
cannot be formed become uniform. It is thus possible to 
obtain a uniform and constant saturation current regardless 
of the number of the contact hole 56. 

According to the present invention described above, a 
high-concentration impurity region of a loW resistance is 
formed in parallel With a gate electrode. Therefore, the 
present invention has effects that it can not only enhance 
reliability and electrical properties of a device since a 
generally uniform and constant saturation current can be 
obtained, but can also improve productivity since existing 
plug mask and plug ion implantation processes can be 
skipped. 
Although the foregoing description has been made With 

reference to the preferred embodiments, it is to be under 
stood that changes and modi?cations of the present inven 
tion may be made by the ordinary skilled in the art Without 
departing from the spirit and scope of the present invention 
and appended claims. 

What is claimed is: 
1. A high voltage transistor, comprising: 
a source/drain junction of a DDD structure consisting of 

a high-concentration impurity region and a loW-con 
centration impurity region surrounding the high-con 
centration impurity region, the high-concentration 
impurity region being formed in parallel With a gate 
electrode at a distance spaced by a location in Which a 
contact hole is formed, 

Wherein, the high-concentration impurity region has a 
rectangular shape Whose Width is Wider than that of the 
contact hole and Whose length is the same as or 
narroWer than Width of an active region. 

2. The high voltage transistor as claimed in claim 1, 
Wherein the loW-concentration impurity region is formed by 
implanting phosphorous (P) With energy 60 to 70 keV in a 
dose of 3E12 to 5E12 atoms/cm2. 

3. The high voltage transistor as claimed in claim 1, 
Wherein the hi gh-concentration impurity region is formed by 
implanting arsenic (As) With energy of 20 to 30 keV in a 
dose of 2E15 to 5E15 atoms/cm2. 

4. A high voltage transistor, comprising: 
a gate insulating ?lm formed on a semiconductor sub 

strate in an active region de?ned by an isolation ?lm; 
a gate electrode formed on the gate insulating ?lm; 
a loW-concentration impurity region formed in the 

semiconductor substrate at both sides of the gate 
electrode; 

a high-concentration impurity region spaced from the 
gate electrode by a given distance, the high-concen 
tration impurity region being in parallel With the gate 
electrode and having a rectangular shape Whose 
Width is Wider than that of the contact hole and 
Whose length is the same as or narroWer than Width 
of an active region; 

an interlayer insulating ?lm formed on the entire struc 
ture including the high-concentration impurity 
region; 

a contact hole formed in the interlayer insulating ?lm, 
Whose bottom becomes a portion of the interlayer 
insulating ?lm; 

a contact plug formed by ?lling the contact hole With a 
conductive material; and 

a metal Wire electrically connected to the contact plug 
and formed on the interlayer insulating ?lm. 
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5. The high Voltage transistor as claimed in claim 4, 
wherein the loW-concentration impurity region is formed by 
implanting phosphorous (P) With energy 60 to 70 keV in a 
dose of 3E12 to SE12 atoms/cm2. 

6. The high Voltage transistor as claimed in claim 4, 
Wherein the high-concentration impurity region is formed by 
implanting arsenic (As) With energy of 20 to 30 keV in a 
dose of 2E1S to SE1S atoms/cm2. 

7. A method of manufacturing a high Voltage transistor, 
the method comprising: 

sequentially forming a gate insulating ?lm and a gate 
electrode on a predetermined region of a semiconductor 

substrate; 
forming a loW-concentration impurity region in the semi 

conductor substrate at both sides of the gate electrode; 
forming a high-concentration impurity region spaced 

from the gate electrode by a given distance, the high 
concentration impurity region being in parallel With the 
gate electrode; 

forming an interlayer insulating ?lm on the entire struc 
ture after forming the high-concentration impurity 
region; 

20 

8 
etching a portion of the interlayer insulating ?lm to form 

a contact hole, thereby exposing a portion of the 
high-concentration impurity region; 

?lling the contact hole to form a contact plug; and 

forming a metal Wire on the interlayer insulating ?lm for 
electrically connecting to the contact plug; 

Wherein the high-concentration impurity region has a 
rectangular shape Whose Width is Wider than that of the 
contact hole and Whose length is the same as or 
narroWer than Width of an active region. 

8. The method of manufacturing a high Voltage transistor 
as claimed in claim 7, Wherein the loW-concentration impu 
rity region is formed by implanting phosphorous (P) With 
energy 60 to 70 keV in a dose of 3E12 to SE12 atoms/cm2. 

9. The method of manufacturing a high Voltage transistor 
as claimed in claim 7, Wherein the high-concentration impu 
rity region is formed by implanting arsenic (As) With energy 
of 20 to 30 keV in a dose of 2E1S to SE1S atoms/cm2. 
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